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(54) BODY FAT MEASURING EQUIPMENT i 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure the volume 
of fat in body by measuring the body tissue 
impedance excluding contact impedance generated 
between each electrode and skin surface of the 
object and peripheral tissue impedance of the body 
by very simple construction. 

SOLUTION: Body tissue impedance Zi is calculated 
by connecting 2 pairs (total 4) of electrode 2A, 2B, 
3A. 3B to the constant current circuit 5 via analogue 
switch 4, sequentially switching electrode on which 
constant current is applied by control signal 
generated by calculation control unit 8. and excluding 
the contact impedance and peripheral tissue 
impedance by CPU in the calculation contrql unit 8 
using output voltage signal VI- V4 from calculation 
amplifier 6. 
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II 3<i:. ^Am^comx^—^ i^m, f*s. it 

$,nTl>'l)o '^cfdS, HulECPUl 3 in*. ^fi7^-^$- 

5o ) 1 6 7^)^^^l?E^ttTL^'2)o :^Mt&M<DmUM 
i^fl^S 8 (i*^ I It -f > fcf- ^ > ;1'J ^^ISfcffi 
^L. :*^IIJ£^jC^CPU 1 3(i:*^^0^lr^bMt^;1lff^fS 

[0 0 4 2] WiBCPUlSli, mJlS;ll^tiOi5§ 6 ;b^ 

(R3A + Z3A+Z i+Z2A + R 
(2) T^^P'/X'f *>^4 f . 4 aCD^^ONt^EIICL 

(R3B + Z3B + Z i + Z2B + R 

(R3B+Z3B+Z3A+R3B+ 
(4) Ti'^</:^^ -y"^ ^ o . 4 aC0*?f^ON*^lllzL 
;1l^iiipiif 6(7)i±S:bai±V 4 ^;Ii]:^r'i)-«tl::^o 

(R2A + Z2A-+-Z2B + R2B + 

[0 0 4 4] c4xt);lfIS^nfcai:^miEV 1 . V2. V 

eirlBtt^tL-S-i:^ t;!::. ftjIBCPU 1 3 icr -^ti 
^miBEVI. V2. V3. V 4 ^^l^r. '1*1*3^^1^-1' > 

e— y>xz i o:>MW^t^=Tt^H^c 'tut^-^. ±iB5t 1 

-4^mL^■C. 5t1+se2- (it3+xC4) 

-So ^'cffc, ^m^il(Di&it. I = v/R sT^^tl-So 

pii^H^COX^ (5eiC?5Z3A) ^ (^3C0Z3a) * 

(5t:2tDZ3B) ^ (5t3(DZ3B) ^ (5t 1 <7) 
Z2A) ^ (5€4C0Z2A) ^ (xt:2CDZ2B) ^ 

4CDZ2B) t<iS.^JiL'Otiri^^\i. 

2Zi • I=Vn+V2- (V3+V4) 

Z \ = (V1+V2- (V3 + V4) ) /2I 

o > e- y > ;^ ibMitmm^(Dftm& ^ > e- y > x 



bA:^*H^ffiAT-*-'$' ti::«-:5lNT<*i^Sifl^l: 

wm) .^>^§:'r'5)o -^tr. Htiscpui 31*. mur-^ 

0<?7.^ ^V5^4 a - 4 f coo N • O F F»JWI-^£- I ^ 
Ol5]Kl.2^aLT. H^JI^T:^0^''X-< »>^4 a-4 fi. 

[0 0 4 3] cc7)i5l3«JS^ti^<*l^fiiK;I'i^^,Si 

lz^3L^Tli. ^m^(Dms.tmtimm2 A. 2b. 3 

A. 3 B±lcS;5Ntttri|:^l|-e. fllECPU 1 SCDihtjiM 
^)Wi/^y^^O^^^ ^>'^4 a ~4 f TbHjJtJ^x.^j 

tLT;ii^ti'i'i«i 6 ;()^ bcotii:tii:QE V 1 V 4 t'^'^nvm 

mm.^\ZKt^^iCl^. liiTIC. 7:^D^';^-r ':y^4 a'- 
4 f (DON • O F ¥Wmi^^xS^-hi&Eiy 1 -V 4ICO 

i 

2 A + R s ) • I = V 1 1 

2 B+R s) - I = V 2 --5t2 

R s) • I =V3"-^3 

R s) - I =:V4 "5t4 

[0 0 4 5] tiJlBC P U 1 3l^-eHiItBi*P*=3^iI$t!l 

tmiz I /oss^i 2^)grs73^^i sic^TF^ 

ffi®l#l::-fE3i*;K'5)« 
[0 0 4 6] *llj56i^Jl::cfc;K(*\ tgS4-f > tf— ^ >X R 
2 A. R2B. R3A. R 3 B^«fct/*i*^^ffll^3S$filPt 
>tf— y>X Z 2 A. Z3A. Z2B. Z 3 B ^1^1-^ 

[0 0 4 7] ^/c. *^JfefflJlCcfctLlS. ?1lffii*Ilf6(;) 
tii:^imi±v 1 - V 4^rS•^L^T^*l^M^-r>t'— 

-So 

[0 0 4 8] *ll^t0iJi3fca>T, itjiB>gg:»Jtaii^a8ii 




lgD-/<x:7-<^u^ 1 o-A/D^II&§li 1 r^\zTi-^ 
yx-r '^5^1 7 a ^ISit. Z(DTi-n>f7.^ 7 a' 

[0 0 4 9] mSlCli. mIfS^:^Siil:^{H]S§ V8 ^#^aL 
C(7){:*:M;|iI^l2l8Sl 8(i. Sfi-tz >i;^ (^^Jfe^JT' 
^ffip— /N^:;^:7^;u^ i 9 c <!:lrcfc y «i?£^tLTi'^'&o 

1 9 BT?iiiiii^tu-c. wmm^m^-f^T.-y >{ )\^^ i 9 

(Hiss 1 2 ^ijiir C P U 1 3 l::A;'D^;K'6o ^cffc\ fJlBC 

PU1 msf0i3t)^*stti^i^fc'&^^J®T-r-5yc*) 
4^ijgfTr'i)/cd^c7:)mm^^bgii^fflwb wb>w 

[Op 5 0] li]4(c(i. Mie>^mtW^M8' \^^^^ 

^$»]'f^^M8' |^C7)C P U 1 3 (C^SL^T^TT^^ 1 5 , A 
/'D^l^^l 1 fcci:U'^T-:^P'^7'X>r 1 7 a . 1 7 
b. 4 a -'A f (DON ■ O F F^J^*<^T^:K'5o ^cffc. 

-^P^'7.-< 1 7 b. 17a. 4 a 4 f (DONttnl 

[00 5 1 ] !ll44«r^-§-W (Wi -W9) li. A/'D^ 

Tl^'&o ( I 1 - I 4) 1*^ A/D^i^fl 

1 1 /)^ttj|S;-^^iiitii^6 7b^^.CDaJ:^®)±ii-^ (V1-V 

[0 0 5 2] flillBfiS-tz 1 9 ACDtii:tlil-^ (T^P 

(i. |tlt£li*ilf 1 9 Bfcc^:l>'tt^SffiP— 
:7^';U^ 1 9 C^jgXAx^D^j^S^X I /OlElSSl 7.^ 

A:b^n^A^ Sr/rl^lli':*JA:^^tL'5)ma<t<tlilHu(::A 

il$^&<]?Ufe'&{i^^^i?5A:^T'— (7)^l$)fil|H]±cDj±;gftr 
^ X t ^ - CO A :b - ± CO it $5 T' o r 4; cJ: L ^ 

s^ti'&o ^^c. aa<iA<KrtsiifiMafiiwc 
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[0 0 5 3] HiJie^l:<^2 A. 2B, 3A. 3 B±lcS 

t;<i:. j*a&^lCc):orafi-tz>1f 1 9 A;!)^^ai:^^?4x 
'5>{il*:;*^ti< a^^kL. »:at<*fliKat;M'I^WSg36:ttSI 

[00 5 4] mumm i ji(c|j£si#a<^ y ' i loi 
^c^#t>ntffiaM.t 2ii]gcD-»:^>:/'j :^</mmw2\-'i^ 

3(sieCDA/D^}ft§§1 MZ^^-^^Z^^JXfm 

4 bC0<5^^ONtt«||CLr. t ^{Z^m^O 

mt^T^UO^T.^ '^'^ 1 7 b F Ft*t^^(Z-r^<h <h t 
lcT:^P'^'''X'i' -J=^^ 7 a ^ONjytg||::Lr^*l^Mlfll^ 

iy^'}:y<?mm \ ^t'^mh^^. HtjlBA/D^^^i 1 
(CcfcoT^ll^ii^lli§|6;b^^CDtii:^aEEii■^V 1 t<Ayo 
^^t^^o t^ts. ItJlBA/D^il^lfi 1 ircfc^+^-v:^ 
■J>^*il^I 1 <D'>L^IiICD^^ 5 V'iT'T'. ftJlBtb:^® 
J5ii-§-v 1 /N'xT^-f 1 oicA:^) LTli-^^¥ 
;t^b$i±-c^s^. ^ib\zmi[t^^:^y'r^o'mm\ ^\z 
m^^fztzhx. m^T-ru^T.^ a ^ON 
^^Biz L T ButBil-^^ A / D ^1^^ -t± ;z IC i-J 

ON-So ^fr. h5SB1^->::^'J ><7'J^ffi I i l::r^»$Htc 
fchsi^miEli-^v 1 li. I/OSKi 2 ^iiSTttjSBpt^U 
1 eciiBtt^tL^o 

[0 0 5 5] mi^x. mt^-^>y'j >fmmi icomr 

'ik. ^ll/T^P^'I^-f 1 7 b;b<ONJ!^fl| (T-^P^' 
X-i- v^i 7 a(iOFFt»;HS) ir^tLTi^Mi'l^lHl^l 
8 7!)<BU IB A/ D^}^i&l 1 (ctt^J|^ti^<i:<t4.lc. huIB 
T-^P^'X-r ^^'^4 f . 4 aCO^^ONttlUlcLr. mJ 

IB-Sg:igilig|f 6;b^ibcDai±l1|)±^i-^v 2 ^ p^/^t.:?^ 

1 o\z^^7.xw-mit^-\tx^<o -ys. mt^itmm 
^[us&i scoma-iz^-t^ 1 9 At'^c^com&iu^t^mi^^ 

(z<*m?I'ISfflP— 1 9 cirA:^*ix. a/ 

D^J^Sfl 1 (rcl:^-t^>:^'J>^'S«flW5lCA/D^}^ 




[0 0 5 6] mrlBA/D^^lfl MZ^hM&m^p-^ 
at<ON^m {T±^<f:^^ 1 7 b(iO F FttftI) 

[0 0 5 7] ^t-, WutB^t>7''''; XT-Jl^ I 2^^*§T 
1^. i^l/T^^P^'^-f 1 7 b;{)<ON4>tSI (T:^P^' 
;^-< v=J-M ^ lio F FttS) (z$;HT»m;l'j^lilSSi 
8A<IiJtEA/D^ifelll 1 (::}S*I^H-i)<i:i:t;l::, fJlB 
7[:^p>f;^-Y *:;^4 f. 4 d c?)<5^^o N^btSlfc LT, fj 
IB;1iartii|iill6 A^'ic7:)ili;bmi±ii-^v 3 ^u—j^t.^^ 

)[.^ 1 ofrJ^^T¥;tib$i±Tfcx o m^^itmm 

irf:*:M;I«l^ffiP— 1 9ClcA:^^tt. A/ 
[0 0 5 8] fIfBA/D^}fe§§ 1 1 {Z^^m&m^CO-^ 

>^u ^^'j^MweMT^. ttjfBT^P':7'x-r -y^^i 7 

a7b<ON*^al (T^Z-P'J'^X'f 1 7 b(iO F Fttal) 

3;b<r?Fl$fe^:H. BtilBP-/'^x:7^;u^ i oicT¥;t(c$ 

[0 0 5 9] ^Il^r, fJlfi-t^VZ^'j >^'mm I 3(7^^^T 
f^. Ilt/7:^P'5'*:^^ •>'5^ 1 7 b A<ONibcai (T:^py 

1 7 a (io F Fixm) iz^Hxwmm'&\B\^^ 

8;:)<BiJlBA/'D^^tl 1 Mzmi^^ti^tttjiz. fJlE 
T:^p>:7•X-f »>5=-4 c. 4 a (D^V-^ON^btSglCLT, BiJ 

fB;1lg:iiiliilf 6;^)^^^<Dtb:^)ffl:/±^l■^v A^a—/<7.y ^ 
ji.^ 1 oir#;^T¥;t^i±r^<o StilB<*fi;l'J^ 
iHlSSi 8 (7)Mfi-tz 1 9 A;t)N'^coma<l-^;!)«$i*S6*]i:: 
^*a;l']SfflP— >'^^^-i'>'i^'5^ 1 9C(cA:t^H. a/d 
^Klsli 1 cfc-^-y-^^^'J >^''I^S«W7l^A/D^}S^ 

[0 0 6 0] fiFfBA/DS^Ifl 1 lCcfc'g>ma<i-^(7)+^ 

^^''I^^WtS^T^. ImIBT^p^'X-Y 1 7 
• a ;!)<ONt^Sg {T±^</^-< "1 7 bliO F FttH) 

OlHlKl 2S$i-CfjfB^^'J 1 6|::tBft$ti^o C^L 
(V 1 -V4) ;!)<>^'J 1 6[rtfiti$^x^o 
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[006 1 ] ^fr. m^mmm^cD-^iyz^'j^^'mmv^ 

'S:mS^'t^\z>J^^WUihtimE. (V1-V'4) 1 

fctL(^..?l^^^#H^Il^T:^p':7'•x^*y5^1 7 a. i 7 ^ 

[0 0 6 2] BuIE^>3^U i 4J^Ta(::tT*:)tL 

e — y > 7. ill) :^ (:: tJD i-j g ^ ^ ;h r -<> tf — y > X CO -t^ > 

V izx. m^mmn^^et^i^(o^timi£m^y 

it^Ayo^m^tiX. HtjIBpf ^'J 1 ep^fciBift^^K-i) 
ttijlz. 5fef::HtjtB>^U 1 6 (r|B1t ^•t±Tl^^fcii:^m 
l±«^V 1 ^'SfJrf 'So ^CD-^yy^J X/mmi 1* <7) 

^#>.:KtcMSm<bmjifitH>::^U ly<fmm\Ns\zx'i^i^H 

<0^mm^t<'i7io^^t. bIjIBCPU 1 3irT;^^'j 1 
6(rtBtS^tltrm:^D<l-^V 1 -'V4^fflL^Ttt:|*3M^-r 

[0 0 6 3] :z<D^5\zmmmt)<^^ikmx^^tm'^ 

mw^^tzmmA (mmm) 7b<a^if i sfca^F^ 
^ihizmt^-'^m^^m'^mTsmmmm7r^^^ 5 

i^^itmti<m<m^) . mti-'^m^^Mmzmmimtit 

mmt^xi^^^mxit. mmmzmmmom'^oht^ 
utT^tv. '^{z^^m'^fi^^m^^xi^^o ^ffc. ma 

Hi 5(CT^7F$-ttTL^^c 

[00 6 4] ^fz. im^t^'^m^ ±t^ibn^j^u^L 
xmm.moy^^'^^mmim^^^ t . nxsmmmcom 



' r 

[0 0 6 5] mtEmm^^—'r>:^V\t. HtjIBiS^ti'Htl 

[0 0 6 6] ^COct d?'c^;I"j:^i^---V>X|rJ:;K(i\ 
%t<'^m:^ ±^<On^E2 A, 2B. 3 A. SBilCSS- 

?d: mMffi75)^fS^# -tr ^ 1^ S -i) I* fc -5) fIJS 

i^mmA^t^ii^^^U i^mmcD^itmmzA. 2b. 3 

A. 3 B±fcSi^^nT^>yiE«t^*:ii*:F^)iifi^t-r >e-^' 
r -1:$^ S ;iy S: <t |5] I c -I* M |ii -f > If y > X ^ * ^ T 

[0 0 6 7] m2l|]^i|iJlcf^>g)f*f^l^I^I+;fISM 

2 0(coL>ri5eB^-ri)o m^mmmcDwm^wM'^'^m 

2 Of*. i*mM^^>e— ^■'>X;IiJ^[H]^CD«/i£7b<m?'c*: 
L/r;b<or, -(*l^^i^filt'<> tf— ^ >X;M:SIs]K 2 1 Izo 

[0 0 6 8] (a) :^||35Si|lJ(Cf3^>§,^*rfc3M3et 

>e— y>X;^'J^lHl£S2 1 cD[E]K[i];!)<7F$^xTL>'g)o 
cc7)f*|:^fliW;I'I^^S2 Olcfcu>Tli. ±SIC 3 0(01 
lsl22A. 22B, 2 3 Atn^n^^Xn^) . ^&.%t%<D 

(R23A + Z23A + Z i + Z22 
(6) y-i-U^'T.^ V^2. A a , 2 4 b C?)^ O N ^KSS 

icur. ;SS:ti4iilf 2 6(Dai:^mEv 6^;fl^-r^c^ 

(R22A + Z22A + 2:22B + R 
[00 7 3] C;K^;I')^^tvfctli±imi±V 5. V6I*. 

'?)<t<ht.l::. fulSCPU 1 3 frr -^;Kb;fl^^l± V 5 . 
V6$ffiLNT<*i^MiS'i'>t:-^*>:^z i <D;g^;bMTtp 
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! --fzCD^XW^^Z 2 A, 2 2Bmk%^. \'^-l5(D^'(: 2 
3 Amt^H^^^\^^^Xi6^). fuIBm^i2 2A.' 2 
' 3 A7^)<^tL-ett7t)^;b^c^^||J■eSS*;K. fll£m4i2 2 B;{)<S 

[0*0 6 9] ^fz. IDS (b) tAlt#;^)<m+l 2 2 

A. 2 2B, 2 3 A^-en-€-**xS*^t£tfel^^ii^0^"r'l>ll 
7!)<?j^$ixTl^'&o *&gl#COiSS<l:^S4l2 2 A. 22 

B. 2 3 AtCnmiZit.. -^tL^'tlt$®^>t:-^*>XR 

2 2 A. ^226. R 2 3 Ati^^^^^ S^CD 

iiiia(7)#<*^a^/iiaM^-r >tv^'>^z 2 2 A. Z2 

2B. ± 2 3 A^^^l^'^l'^^o Ut^. ll)lcfca>T;IiJ^L 

SltlV-So' " ----- . . . - . 

[O 0 7 O] fiIIEm2 2 B. 2 2 A. 2 3A(*. 

2 4 ( 2 4 a , 24b. 24c). 

^:ft'LX:^m;jfL[s]8S2 B\zm%^^Xl^^o ccD^'miift 
I5]j^2 5li. Silli6^J<bl5]*f. I^J5fEA:^3i^;b^^m ■ 
Em^v7b<A;^]^nr^m;)fL I ^tli;b^^j^^^1>i^2 ■ 
et. :i(J:>mnmm^2e(r>K%i.XMml-\:^m^%-^ti. 
SjIBjU^ti'Pm 2 6;^)^-^^m;^t I t^\^:h-^in^^o\z^ 

i>o f6.ti^-. m%^m3.mii2i\x.^mw^m.^ \ .^^^-^r 

[O O 7 1 ] SjSSWl2 2 A. 2 3 A(*. BtHET^hP^' 
7.'<':/^24b. 24c ^■?-ti-?tifrLTlulB;1l^±i'|ii 
' 112 6(;)ai:^5S^(:itSM^tLT^5 BulBm*2^2 2 B 
I*. milB7':^P'5?'X-r ':^^2 4 a ^tfrLTtuSB;1IS:ii'l>i 

^2 6CDSlEA±)5i^^^::^t^^x^:t^TL^^« -^fr. mJtE;1l 

[0 0 7 2] :lCD<J:^lr^I/^£$tlrl^'g)<*f^^^^I^t^>e 

-^'>x;it]^^M2 1 ^^-^^wm^mm'm.mm.2o\z. 

^ba^T^^. *J^lt#CDi35S;b<fltJtBl:^si2 2 A. 2 2 8. 2 

3 AilcMA^^xfcttSlT'. HtlfB;1IS*yi5|iSM 8 CO c p u 

1 3(0tti:^im^(:ic^ yill^^T^P^^X^' ^:/^2 4 a -2 

4 c7b<tJ]y^;^^;Kr;1ISii«l«ill2 6;bNi=><Otii:bmEV 
5. V 6/)<j^^«W^M8(c:A±i$n^o iaTI^. 

P^':^-< '>^24a-24c(DON • OF Wm^^lS 

{ii±i®]±V5. V 6[z-::>i>"ClaB^-r'&c 

(5) T-^n^T.^ v=^2A 2 4 c(Otf9-^ON5bt«J 
(CLT. ;glS:ti*il§2 6(DfctS:^®BEV5^;fjS-r^-<^ 

A + R22A + Rs) • I=V6"-xt5 

2 2B+R s) - I =V 6-"jt6 

n-So tn^"^^ ±fExt5. 5t6^ffiLNTxe5-5t6:6< 

^ti^o Lfr*<or. mfi4-r>e-^*>7.R 2 2 A^R 

2 3 A?5)^/S:yjl*). :£S<i:^S(h^/zm;jft(Oiim;b- h 
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(x^:5(DZ23A) ^ (jC6(DZ 
.22A) ^ (3e5CDZ22B) ^ (5e6<;>Z22B) 

Z j . I = V 5 - V 6 

Z i = (V 5- V 6) / I 

(;)$D<;*S^L-r. i^i^M^-Ot'-^'vxz i ^i^db^ 

I [0 0 7 4] '^kl^X*. MIBC P U 1 3 \^X't}lt'd,WM^i^ 
Kip) A^MIB I /O ESS 1 2£^TajT^§l1 5lca^$ 

[007 mt^i^mm^ >\:f-'^>:^z \ (D 

2 3 A^<^^^^^' xt5(DZ 2 3 A<^5^6CDZ 2 2 
(DMCDM^cfcl/xCSOZ 22B<^5t6C7)Z2 2Bt(Di^ 
(Omt^mifi^^^^^^ Mt5R2 2 A^tRaSA^tl^*^^' 
X\tW^E.2 2 A. 2 3 A <f -5)^: <h . ffllBZ 2 3 

A<t2 2 2A^ Z2 2B<i:Z2 2B(^'::>1'^'^'^^'^*^<^ 

y > 7. J:: l>':t iS^fl^ ^ > t: - y > X (Df CD 
T^cf I M ft -r > - y > X ^ ^ ^ c <h 7b < T' ^ i) o 

[0 0 7 6] :;^mmm{:^<^ti\t. m^mmmt\^{imm 

52M^ > > >^ A^-^ tL^'ti^ L L ^ ^ tf^ ^'j: L . 
It. -l&CDMF/rf* 1 ®PiTl:io^ 1 oro(7)ma 2 3 A $-iB 

[0 0 7 7] ^tr. ^mmm^mi^x. m^itmcomm 

IBit 6 -eg-f ;I'I^^^tL^. <feCO n <iCD®p/rlCTxt 5 T'S 

r'0;I>j^ c*: y t# t> 5^ 5 7t)^i^^6^?l<.Zi:lcJ: 

R33A + 233A+Z i H-Z32A + 
-Va)/Val •Rs = L1---jt7 



[0 0 7 8] m3||ffifii|Iw<S>5,1*i^fllMi]S:S^S 

3 O^COL^TiftB^■r'g)o *IIJS<5l)CD<*l^fliB»;MSSia 3 
0 1* . WM^f^^ > t: — ^ 'I'i ^ 0 A<m^d: ^ 

tzt^-oX:^ -(*|^MjS-f >t:-^'>X;Sil:^lHl£§3 1 

-(iyt:'-^*:y:^m^\k^3 ^ (D\Bl^mti^7r^^*ixi\^o 
[0 0 7 9] *^J6C»JCD<*i^flgfi*;Sy^^M3 OlCfcLNT 
li. ±®(r 30(3:)a^2i3 2 A. 32B. 33A;6<iS(t^ 
4XT^3 *Slt#CD-:^CDS-ClUtBm43l3 2 A. 32B 

7^)^T^^;K. iiky5CO^X'3 3 Atim^H^<^o\z-^irx^ 

y . HtifEmiSiS 2 A. 3 3 Ait^tl-^tlti^t^trnXi'^^ 
BtJfBm«3 2 B;!)<S$tfl')T'IS^tL-&.i:5l::ISfi)c$tL 

[oo^so'i ^fz. ^&.mm(Dms.t^mm3 2A, 32 

B. 3 3 A^(Drp1lC(i. ^;K^'tL^$M-f >t: — ^*>XR 
32A. R32B. R3 3 A3!)^^i:^<t<t^I-^ -^^^ 

32A. Z32B. Z 3 3 A'^^^l^'^^'^'^o ^^^^ 

^•>X^Z i <haL'rLN'g)o 
[O O 8 1 ] BiIIB®*^3 2 A. 3 3 A li. ^H-^'ttTt" 
P-'^t'xV '>'^3 4 b. 3 4c ^:J>LT — :Smi±V^<it$^ 

eirJgJBS^nrfc^y. mt^mms 2 BI*T:^P^*x-f 

^3 4 a ^:rrLT;1l^tiiiiii§3 6(7)|^J^$E^^T-l:i^^^ 
;a^#P.?.fel/L (Rs) 3 7|C}tgE$nrL>^o ^tc. m 

tB;1ISiii|'Iil3 6<75ai:taS^I*. SIS^iJ^iiMs (cfSIS 

[0O8 2] :i(D<^5\zinfS.tSti^»MEt^M^ 
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